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diseases the seed-certification system of the Department of Agriculture, wherein 
seed-tubers are taken from clean crops, has appreciably reduced the incidence 
-of bacterial diseases of potatoes. Bacterial-blight of peas, Eathays disease of 
•cocksfoot and halo-blight of oats are not common and most lines of these seeds 
are disease-free. The second method, seed treatment, is not used extensively 
and when carried out is supplementary to selection of seed from crops that 
appear disease-free. Acid treatment of seed pulp is employed in harvesting of 
seed of tomatoes and passion fruits and dusting of pea seed is recommended 
as a means of reducing seed rotting in wet periods. 

Control by resistant varieties. The growing of resistant varieties lias in 
recent years provided a satisfactory alternative method for control of some 
bacterial diseases. All runner types and white-seeded dwarf beans are virtually 
immune to lialo-blight infection and have become the predominant varieties 
for commercial and private production of green beans. The New Zealand grape¬ 
fruit ( Citrus sp.), under orchard conditions, is rarely infected with citrus- 
canker and growers now prefer to replant with this variety in areas where 
freedom from citrus-canker is not assuierl ** nieties of swedes such as 

"Wliilemsburger and Vilmorin and Clioumoellier (Brassica) are resistant to 
fungous, virus and bacterial pathogens and have largely replaced the more sus¬ 
ceptible varieties for winter stock food. English plums and a few Japanese plums 
-are resistant to bacterial-spot, but as yet this is not widely known among 
growers, though one of the largest nurseries has stopped propagating varieties 
known to be highly susceptible. 

Control by eradication. Within established orchards some diseases are best 
controlled by eradicating infected plants. The Citrus Canker Regulations require 
the destruction of any infected tree together with all citrus within a radius 
of 36 feet. Eradication has been efficacious in eliminating the disease from the 
Keri Kori district, but to date has not proved so successful in Tauranga, where 
a few leaf lesions are found each yeai. For want of a better control, cutting 
out of infected wood is still the standard method of treating fireblight, and as 
long as inspections are regular and pruning is thorough outbreaks are few and 
have little effect on trees or fruit production. Pruning out of diseased parts 
of plum trees affected with bacterial-spot does not reduce incidence of disease, 
though in this case spray treatments have done so. 

Control by therapeutants . During the last four years the use of thera- 
peutants has been developed as a new technique for control of bacterial diseases. 
Results from repeated trials show that Bordeaux and copper-oxychloride give 
efficient and practical control of halo-blight of beans and grease-spot of passion 
vines. Bordeaux also reduces to a negligible amount the incidence of bacterial- 
spot of plums, and citrus-blast is controlled by the same spray material. Growers 
have now adopted the use of Bordeaux for control of grease-spot, bacterial-spot 
and citrus-blast. As yet trials have been limited to treatment of the above four 
major diseases and to preliminary work with walnut-blight. Though success 
has been achieved with copper sprays only, it is possible that further work will 
provide other therapeutants equally suitable. Out cabbages and stored carrots 
can be protected against soft-rot infection by application of Bordeaux. 

Other bacterial diseases of plants are present in New Zealand including 
pathogens of lettuce, tomato and cauliflower, but these diseases are of slight 
economic importance and have not been investigated. 


ECOLOGICAL STUDIES WITH SOIL FUNGI. 

By I. D. Blair, Microbiologist, Lincoln College. 

Rhizoctonia solani ) a plant pathogen of wide distribution, has been shown 
by soil-tube experiments to be a member of the <f soil inhabitant ” group of fungi. 
Such are described as unspecialised, with a wide host range and soil distribution. 
Their parasitism is incidental to a saprophytic existence which they lead as 
members of the geneial soil micro-flora. These fungi are distinct from those 
grouped as " soil invaders ” whose presence in soil is closely dependent on host- 
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plant tissue. In the continued absence of the latter, fungi of this grouping' 
disappear from the soil population owing to inability to compete with “ soif 
inhabitants iy for available nutrients. 

Rhizoctonia solani nevertheless appears to be susceptible to competition ilk 
the presence of other soil inhabitants. Soils differ in their capacity to support* 
R. solani growth. In particular, soils rich in certain forms of organic matter 
possess characteristics unfavourable to growth of this organism. 

The buried glass-slide technique has demonstrated the depressed activity of' 
R. solani in the presence of soil supplements of a cellulosie nature. 

The significance of this growth check has been examined in relation to * 
number of factors in the soil microbiological complex. 

Microbial antagonism and competition. Elimination of the micro-population, 
by soil sterilization enabled R. solani to grow in the organic matter series (1% 
addition of straw or grass meal) as vigorously as in soil to which no organic 
matter of this kind had been added. Conversely, re-introduction of typical, 
soil fungi subsequent to sterilization (by steam) prevented R. solani growth. 

The suppression of this fungus following additions of cellulose-rich materials* 
seems to be associated with competitive or antagonistic influences arising from* 
the presence of other organisms better adapted to live and develop in such a 
soil habitat. 

Relative cellulose decomposing capacity . From growth measurements of 
R. solani and other soil fungi on cellulose agar and on sterile filter paper it 
has been concluded that the former is a weak cellulose decomposer. Following 
organic matter additions, there is a demonstrable quick development of active 
cellulose decomposing organisms. In the presence of these, R. solani, unable to- 
adapt itself readily to a cellulose decomposing function, suffers the growth 
check due to failure in the competition for available nutrients. 

Competition for available N and P . The hypothesis was tested that the 
active cellulose decomposers such as Pemcillium, Trichoderma , Fusarium use up 
so much of the available nitrogen and phosphorus that less active fungi are' 
suppressed through being deprived of their essential nutrient requirements. 

It was found that inorganic N and P salts significantly increased R. solani 
growth in soils previously supplemented with cellulosie organic matter. None* 
of the N or P treatments were able in the organic matter series entirely to 
overcome the growth check of the inoculated R. solani . Furthermore, these 
inorganic materials had no effect on the test organism growing in soil not 
supplied with extra organic matter. Only in the piesence of additions of straw 
and grass meal were any stimulating effects of N and P apparent. It is con¬ 
cluded that R. solani is unable to secure its full requirement of N and P where- 
the concentration of other micro-organisms is encouraged by organic supplements. 

Carbon dioxide concentration . C0 2 in gaseous state or solution may be- 
present in a soil micro-climate in local concentrations inimical to normal growth 
of some fungi. Experiments have been carried out designed to remove any CO* 
arising from decomposition of the extra cellulosie materials. Elimination of 
C0 2 was achieved by maintaining an air current through the soil system; by 
alkali absorption of C0 2 and by growing the fungus under study in alkaline* 
or COa-acceptor conditions. The results demonstrated that poor giowth of 
R. solani where extra cellulose occurs can be partially accounted for by a CO* 
sensitivity of the fungus. 

No single group of these features of soil micro-climate can account in full 
for restricted growth of R . solani in organic-rich soils, but the cumulative influ¬ 
ences of them all appear to demonstrate some of the mechanisms of biological' 
antagonism among some soil fungi. A sensitivity to cellulose supplements (straw 
and grass) has also been observed in field experiments with the fungus, Cerco- 
sporella herpotrichoides, an increasingly serious pathogen of wheat. Laboratory 
experiments using the same techniques as in the R. solani studies show that 
relative cellulose-decomposing capacity, other antagonistic micro-organisms, 
restricted nutrient supply, C0 2 concentration, are micro-climate attributes also^ 
contributing to reduced activity of Cercosporella when the soil population is* 
in a state of change during organic-matter decomposition. 




